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1. Introduction
Rice  has tradit ionally been  the m o s t  important  c r o p  in Bangladesh and the staple 
food  i tem fo r  m o s t  of its population. D om est i c  product ion  was com p le m e n te d  by 
cons iderab le  im ports  of  r i ce  and, in the s ix t ie s ,  a l s o  of  wheat.  P r o je c t i o n s  of 
the deman.i fo r  f o o dg ra in  are there fore  important  f o r  both sh o r t -an d  l o n g - t e r m  
planning,
yThe main  e c o n o m e t r i c  studies of  demand fo r  foodg ra in  in Bangladesh w ere  
based  on the 1963-64 Survey  of Household Income and Expenditure .  Since then, 
resu lts  of  two m o r e  recent  surveys  have b e c o m e  ava i lab le .  It is shown in this 
paper that the es t im ates  of  the demand functions obtained f r o m  these three 
sam ples  are s ign i f icant ly  d i f ferent .  A partial explanation of  this resu l t  is that 
in a l o w - i n c o m e  e c o n o m y  households  in d i f ferent  incom e  c la s s e s  re a c t  
d i f ferent ly  to  changes in fo o d g ra in  avai lab i l i ty  o r ,  equivalently ,  to changes in 
the (re lative)  foodgra in  pr ice .
The content of  the paper is as fo l low s ,  In the s econ d  sect ion ,  a gen era l  
d escr ip t ion  is given of  the demand and supply of  f oodg ra in  in Bangladesh,  The 
prob lem s  im p l i c i t  in the es t im at ion  of demand fo r  a staple c r o p  in a l o w - in c o m e  
subsistence  e c o n o m y  are  d i s c u s s e d  in the third sect ion .  In the fo l lowing  three 
sect ions ,  the demand functions  to be es t im ated  are  spec i f ied ,  and the data, 
es t im at ion  techniques and tests  are d i s c u s s e d ,  The resu lts  of  the es t im at ion  
and of the tests are  then analyzed .  Some conc lus ion s  are  g iven in the last  se c t ion ,  
H  S. A. Abbas /_ 1 J ,  s * Huq / "  4 7, and M. I. Khan /~  5 7.
2. The consumption  of f oodgra in  in D mgladesh.
In the secon d  half  of the s ixt ies ,  product ion of r i c e  was about ten m i l l ion  ton.
Vheat production, although on the r i se ,  rem ained  at less  than 100, 000 ton. 
Throughout  the s ixt ies ,  r i ce  im p orts  f luctuated between 250, 000 and 500, 000 
ton (with the except ion  of  f i s c a l  year  1964-65,  when they w ere  low er ) .  Wheat 
im ports  were  in creas in g  and reached  a r e c o r d  le v e l  of  1, 270, 000 ton in 1969-70,
D o m e st i ca l ly  produced  foodgra in  was m o s t ly  m arketed  by  private d ea lers ,
2 /L o ca l  p ro cu re m e n t  by  the governm ent  was of  m inor  im p o r t a n c e -  . On the 
other hand, the governm ent  had a rronopply  on im port ing  foodgra in  and distributing 
it w holesa le .  L i ce n s e d  dealejrr re ta i led  this f oodg ra in  on the bas is  of  a rationing 
sys tem  contro l led  by the governm ent .  Rather  s m a l l  quantities of  im p orted  wheat 
were  sold  to private m i l l s .
It is not c le ar  to what extent the rat ioning rules  w ere  actually  e n fo r ce d .  In 
an underdeveloped and dense ly  populated area ,  e n fo r c in g  rat ioning rules  m ay 
be presum ed  to be e x t r e m e ly  d i f f i cu l t .  P r o b a b ly  a num ber  of  people got 
higher rations than a l lowed,  s o m e  n on -e l ig ib le  people got rat ions ,  and re ta i le rs  
might in some^cases have charged  m o r e  than the re ta i l  rat ioning p r ice  set 
by  the government.
2 j In the s ixt ies ,  year ly  p r o cu re m e n t  of  l o c a l  r i c e  by the governm ent  
amounted to less  than 30, 000 ton, excep t  f o r  f i s c a l  years  1964-65 and
1965-66.
Neverthless ,  the rationing rules  probab ly  could  not be evaded to such an extent 
that not these ru les ,  but demand, based  on in c o m e ,  re lative  p r i ces  and p r e fe r e n c e s  
determined the consumption of rat ioned foodgra in .
3. The IJse of  f*ross j-Se c tion J3ajta_to Ejj_t im_ate_jQand.
The three m ost  recent  e c o n o m e t r i c  studies on demand for  foodg ra in  (and f o r
other food  i tem s)  were  based  on the Survey  of Household  Income and Expenditure 
3 /for 1963-64“" . Meanwhile ,  the resu lts  of two other surveys ,  f o r  the years
1966-67 and 1968-69, have b e c o m e  avai lab le .
One can now ask whether es t im at ion  of demand functions f r o m  d i f ferent  sam ples  
gives approx im ate ly  the sam e re su l ts .  If this is not so ,  e s t im at ion  resu lts  
based  on data f r o m  a sample  fo r  any s p e c i f i c  year  wil l  provide only partial  
in formation  on the demand function,
In a la r g e ly  subs istence  e c o n o m y ,  in which food  consum pt ion  leve ls  are low by 
any standard, consumption  of  f ood  i tems wil l  fo l low  c l o s e l y  product ion,  
e s p e c ia l ly  when there are tight im p o r t  c on tro ls .  If product ion  and im ports  
show large  fluctuations f r o m  year  to year ,  the s tabil ity  of  the demand 
function p resupposes  that the consum ption  patterns of  the d i f ferent  strata 
of the rura l  and the urban population (subsistence  f a r m e r s ,  surplus f a r m e r s ,  
landless  labou rers ,  t raders ,  urban w o r k e r s ,  the urban un -  o r  part ia l ly  e m p lo ye d ,  
the middle and upper c l a s s e s )  are  a f fected  in the same way by changes in a v a i la ­
bi li ty and simultaneous price  changes,
3 /  See footnote 1,
-  3 -
-  4 -
In this context it must be s t r e s s e d  that 1 963-64 was c h a r a c t e r i z e d  by a
bumper  r i c e  harvest ,  whereas  in the other two sample  years  r i c e  product ion
4 /
was be low  average  « This is shown in table 1*
In the fo llowing d iscuss ion ,  es t im ates  of the p aram e te rs  of  demand functions 
fo r  f oodgra in  wil l  be der ived  f o r  each  sam ple  separa te ly .  The equality  of  the 
coe f f i c ients  obtained f r o m  d i f ferent  s am ples  wi l l  then be tested .
4. Spec i f icat ion  of a Demand Funct ion  f o r  F o o d g ra in  in Bangladesh.
Under rationing, the p rob lem  fac ing the c o n s u m e r  m a y  be fo rm u la ted  as that of
m axim iz ing  a utility function, sub jec t  to a budget constra in t  and a num ber  of
5 /
rationing constra ints ,  one f o r  each  rationed c o m m o d i t y — , i . e .
m ax im ize  u (qj , , , , , q ) (1)
subject  to X  p. t . = y (2)
i 1 1
q. q . i — 1, * • • ,  m  n (3)1 1
where q , p , and y stand for  quantities and p r i ce s  of  c o m m o d i t i e s  and fo r  
i i
in com e ,  and the q are the rat ions  fo r  the m  rat ioned  c o m m o d i t i e s .  If all
i
rationing constraints  are binding, the demand functions f o r  non -ra t ioned
1 1 1
% = d ; (y ■ X p .  q. \ p , ,  » • • •. p ; q, »•«• »q )J J i i  m  + l  n  1 m




j = m + l , , ,  ♦ n (4)
4 /  A verage  is determ ined  as the trend value of product ion .  Exponentia l  trends ,<vere 
es t im ated  using product ion s e r i e s  f r o m  1950-51 to 1968-69  and f r o m  1958-59  to the 
same final year .  In both c a s e s ,  the actual  product ion  f igure for  1963-64 was c o n s i ­
derab ly  higher  than the trend f i g u r e s c F o r  the other two y e a r s ,  the actual 
product ion was lo w e r .
5j  F o r  a su rve y  of co n su m e r  theory  under rat ioning , see Tobin  /_6__/.
T A B L E  1.




(1)Trend 1 (2)Trend  II R i c e
P r i c e
1963-64 10, 20 8, 64 8. 62 24. 5
1966-67 9. 20 9. 55 9 .85 35 .7
1968-69 9, 99 10. 21 10. 76 34. 3
(1) Exponentia l trend est im ated  f r o m  t:me s e r i e s  f o r  1950/51 -  1968/69#
(2) Exponential  trend es t im ated  f r o m  time s e r i e s  f o r  1958 /59  -  1968/69#
(3) Retai l  pr ice  per  maund (82, 29 lbs ,  ) f o r  m ed ium  quality,  deflated by 
an index of food  p r ices  (exc lus ive  of  foodgra in )  (1959-60 = 100),
Sources ;  r i ce  product ion;  L, B er lag e ,  " R i c e  and Wheat Product ion  and 
Consumption Statistics f o r  Bangladesh" ,  m i m e o  of  the Center 
for  Population Studies , H arvard  University ;  r i c e  pr ice :  
Bangladesh Bureau of Stat is t ics ;  index of f ood  p r i c e s ;  our 
Calculations,
Rations enter  the demand functions for  non -ra t ioned  goods  d i r e c t ly  and through 
the incom e e f fe c t  of rationing, whereas  rat ioning p r i ce s  enter  only through 
this income e f fec t .  S imilar  demand functions cannot be der ived  for  rationed 
c o m m o d it ie s ,  with binding constra ints ,  as in this case ,  the demand function 
co l lapses  into the point q^. T h e r e f o r e ,  in the Bangladesh context ,  the 
est imation  of  a demand function f o r  wheat — , which was m ain ly  d istr ibuted  through 
the rationing sys te m ,  has no e c o n o m i c  meaning.
If one assu m es  that im ported  r i c e  and wheat are p e r fe c t  substitutes for  l o ca l  
r i ce ,  and that the incom e e f fe c t  of  rat ioning c o m m o d i t ie s  other than' foodg ra in  
is of  m in or  im portan ce ,  and if  as an approx im at ion ,  all  wheat is a s su m e d  to be 
distributed through the rationing s y s te m ,  budget constra int  (2) m a y  be written
i  ^ R .r, w
where the su bscr ip t  R is used for  l o c a l  r i c e ,  r for  im p o rte d  r i c e ,  w f o r  im p o rte d  
wheat, and where c is determ ined  as
If then the e f fec t  of  p r ices  a.ndjrations of  other c o m m o d i t i e s  on the demand for 
foodgra in  is neg lected ,  the demand function f o r  f oodg ra in  can be written
(5)
1
c = c lR  + clr + c iw (6)
c = d /_ y + (pr -  pr ) q r + ( pr  -  pw ) q w ; J (7)
6 /  As was done by the authors mentioned in footnote 1,
-  7 -
As to the assumptions  that were  made in der iv ing  this function,  it is known
that in Bangladesh l o c a l  r i c e  is gen era l ly  p r e f e r r e d  to im p orted  r i c e  and that
r i ce  is p r e fe r r e d  to wheat. M o r e o v e r ,  as was d i s c u s s e d  above,  s om e  wheat
consumption c o m e s  f r o m  lo ca l  product ion  and a l im ited  part of the wheat
im ports  is not distributed through the rat ioning s y s te m .  The i m p e r f e c t
substitutability o f  im ported  r i c e  and wheat for  l o c a l  r i c e  could  be taken
care of e . g .  by multiplying q and q in equations (6) and (5) and p inr w r
the income term s  in equation (7) by  a constant  or  a suitable p o lynom ia l  in 
Qr > qw and / o r  q ^ . The p ro b le m  with the avai lable c r o s s - s e c t i o n  data is 
that they do not dist inguish between  the consum ption  of no n -ra t io n e d  and 
rationed r ice  and wheat. T h e r e f o r e ,  rather  than making s o m e  a r b i t r a r y  
assumptions  about the proport ions  cf  r i c e  and wheat consum pt ion  that c o m e  
f r o m  rationing in each  household  incom e c l a s s ,  the substitutabil ity a ssu m pt ion  
was retained as an approximation .  F o r  the sam e reason ,  the in co m e  e f fe c t  
of rationing in (7) was neg lected .  The function es t im ated  thus was a s im ple  
demand function
c = d (y, p^ ) (8)
Two spec i f i ca t ions ,  both incorporat ing  a decl ining incom e  e las t i c i ty ,  w ere  used:
(8 . 2 )
ft
The incom e e las t ic i ty  d er ived  f r o m  the f i r s t  function equals r \ and that d er ived
O  7 /  °f r o m  the secon d  one, -  P t  . The s econ d  function th ere fo re  im pl ies  a f a s t e r -
c.  y
declining incom e e las t i c i ty  of  demand than the f i r s t  one. If the function is e s t im ated  
f r o m  data of one sam ple ,  only one observat ion  on the p r i ce  is available  (unless 
d i f ferences  in quality are  taken into account) .  F o r  es t im at ion  p u rp o se s ,  the pr ice  
term  wil l  then co l lapse  with the constant .
8 /
5,_ The_ Data~ .
The Surveys of  Household  Income and Expenditure w ere  made by the Central
Statistical Office  of  Pakistan f o r  the years  1963-64,  1966-67,  and 1968-69* F o r
/
our purpose ,  the fo l lowing re levant  data are  re p o r te d  by  househo ld  in com e  c l a s s ,
9 /for  rura l  and urban areas  s e p a ra te ly ^  :
1, The number of households in the sam ple ;
2, the sample  population;
3, monthly incom e per household?
4, per capita consumption of r i ce  and wheat,
I j  The use of  a quadrat ic  funct ion resu lted  in higher  SEE and l o w e r  t - s ta t i s t i c s  
than functions -(8. 1) and (8. 2).
8j  Data are  given in appendix,
9/  Total in com e ,  rather than d isposable  in c o m e ,  was used because  data on
disposable  incom e  w ere  not avai lable fo r  all s a m p le s .  Avai lab le  in form ation  
indicates  that the d i f ference  between the two var iab les  is rather  s m a l l ,  
e s p e c ia l l y  in l o w - i n c o m e  groups .  The use of  total in co m e  resu lts  in a downward 
bias of  the estirra ted s lope of the demand cu rve .
-  8 -
-  9 -
Per  capita income is obtained f r o m  the f i r s t  three s e r i e s .  Data for  this var iab le  
were  e x p r e s se d  in constant 1959-60 p r i c e s ,  using as def la tor  the Narayanganj
consum er  price  index, com plem ented ,  f o r  1959-60 to 1961 -62, by the Chittagong
J 10/  cost  of  l iving index
Data for  rural and urban a re a s  c om bin ed  were d e r iv e d  by weighting the rura l  
and urban data for  each  household  in com e  group  by the sam ple  population of 
the group. The p ropor t ion  of the urban in the total population was h igher  for  
the sample  than for  the rura l  population. This should be kept in mind when 
estimation  results  der ived  f r o m  com bined  data are  in terpreted .
The r ice  pr ice  (retail  pr ice  f o r  m ed iu m  quality ,  com puted  by the Bangladesh 
Bureau of Statistics)  was def la ted by  a food  (exc lus ive  of  foodgra in )  p r i ce  index, 
to el iminate the e f fects  of reflation.
6. Est imation and T es ts ,
Separate est imates  were  obtained forjrural and urban areas  and fo r  the two 
combined.  Genera l ized  least  squares  was used to est im ate  equations (8. 1) and 
(8. 2) f r o m  each  sample  and f r o m  the pooled data of  the three  s a m p le s .  The 
v a r ia n c e - c o v a r ia n c e  m a tr ix  was sp e c i f ie d  as () fj^ , where  the d iagonal  
elements of are the in v e rs e s  of  the sample  populat ion in e a ch  fa m i ly  in co m e  
group, 1 j (i r e fe r s  to the sam ple ,  j to the household  in com e  group) ,  and
the other e lements  are  z e r o .
10/ 1963-64:  114, 04; 1966-67:  131 ,80 ;  1968-69: 140. 52.
-  10 -
As a lready  mentioned, the pr ice  c o e f f i c ie n t  can only be e s t im ated  f r o m  pooled  
data, unless quality d i f ferences  are taken into account .  The fo l lowing test on
11/  x - 1  Tthe equality of the coe f f i c ients  can then be made « Let  Ujj , l = 1, • • « , I , 
j = 1, . . .  , j i , r ep resent  the res iduals  of  the equation estiroatedjfrom sample  
i, and u^, k = I, . . . , , the res idua ls  of  the equation  es t im ated  f r o m  the
1 IZ jdata of  s e ve ra l  sam ples  com bined .  Then it can be proved  that
<X«k-X I uij ) / /_2 (1 - 1) - 1  j
k i j (9)
I  K j  / <1 v 2 I >
*  J
is distributed F ( 2 (I -  1) -  1,
i
7. Results
R e g r e s s i o n  results  using com bined  data and rura l  and urban data s e p a ra te ly  are 
reported  in Tables  2, 3 and 4. The incom e e la s t i c i t i e s  ca lcu lated  f r o m  these 
resu lts  are given in Table 5.
Y \J  G, C, Chow /_2 _ /  , F.  M.  F is h e r  /  3 / ,
\Z_f Using F i s h e r ' s  l e m n a  2, 3 /_ 3, p. 362 _J, the A m a tr ix  when data f r o m  the 









where the subscr ip ts  1, 2, 3 r e fe r  to the sam ple  y e a rs .
-  11 -
Consider ing  f i rs t  the results  obtained on the bas is  o f  individual sa m p le s ,  it 
appears that the inverse  usually resu lts  in a low er  standard e r r o r  of r e g r e s s i o n .  
The m a jor  exceptions  are the results  obtained for  1966-67 f o r  r u r a l  a r e a s .
The standard e r r o r  of r e g r e s s i o n  for  the equations es t im ated  f r o m  c om bin ed  
data is quite high, except  for  the inverse  for  1963-64.  Standard e r r o r s  of  
r e g r e s s i o n  fo r  the equations es t im ated  f r o m  rura l  and urban data se p a ra te ly  
are much low er ,  although som e are st il l  quite high. With a few  except ions  
the es t im ates  of the coe f f i c ients  are highly s ignif icant .  It should be noted that 
the incom e e la s t i c i ty  o f  demand for  foodgra in  is apparent ly  much low er  in 
urban than in rural  a re as ,  a conc lus ion  a lso  reach ed  in e a r l i e r  studies .
We now turn to the d i s c u s s io n  of the ord  r of magnitude of the c o e f f i c i e n t  
es t im ates .  F ir s t ,  the amount of  f oodgra in  that was available  in each  of the 
sample  years  is r eported .  As a lready  mentioned,  the 1963-64 r i c e  h arv e s t  
was higher than in any previous  year  and c l e a r ly  higher than the trend f igure  
(see Table 1). In 1966-67 and 1968-69, on the con trary ,  product ion  was 
low er  than the trend data, M o r e o v e r ,  the amounts of  im p o rte d  foodg ra in  
that w ere  distributed,  although lower  in 1963-64 than in the other  two y e a rs ,  
were  not su f f i c ient ly  d i fferent  to make per capita avai lab i l i ty  of  f o o d g ra in  
in the last two sample  years  equal to that of  the f i r s t  one.  This is c o n f i r m e d  
by the sample data, which give an average  monthly per  capita intake of  lbs .
29. 58 for  1963-64, 28. 25 fo r  1966~67 and 26. 12 for  1968- 69—  ^ .
1_3_/ F o r  rura l  a r e a s ,  the f igures  w ere  lbs .  30. 55; 28. 26 and 25. 57, and f o r  urban 
areas  28. 61, 28. 19 and 27. 91. The d i f ference  in ava i lab i l i ty  between 1966-67 and 
1968-69 is rather  large ,  if one a ssu m e s  the product ion  data to  be c o r r e c t .
-  12 -
TAB LE_ 2
Results  of R e g r e s s i o n  with C r o s s - S e c t i o n  Data: B a n g la d e s h -T o ta l
Y e a r /
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b ) I n v e r s e
1 .1 2 2 * * *  8 .4 4 3
39. 065 -252.  906
38 .614  
24 .7  34
Pooled  Data:
The 3 sam ples
a) Sem ilog  7. 010* 8. 374 - .  151 30. 862
b) Inverse  43. 170 -213.  880 - .  155 2 2 .4 9 3
Pooled  Data :
1966-67 _and 1968-69 sam ples
a) Semilog  -21 . 985*** 9. 583 . 571***  31. 736
b) Inverse  11. 271*** -2 4 5 .4 7 1  , 800 19. 223
Note !’: A l l  coe f f i c ien ts  are s ignif icant at 99% leve l  excep t  as m entioned  be low .  
* s ignif icant at 95% le v e l  but not at 99% leve l  
**  s ignif icant at 90% leve l  
***  not s ignif icant at the 90% leve l .
-  1.3 -
T A B L E  3
Results  of R e g r e s s i o n  with C r o s s - S e c t i o n  Data: Bangladesh -  Rura l
Year /
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C oe f f i c ien t
< / >
Standard 
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b ) I n v e r s e
Pooled  Data : 
The 3 Samples
a) Semilog





-5 .  651* 
47 .535
Poo led  Data :
1966-67 Si 1968-69 samples
a) Semilog  -41, 905



















1 4 .4 9 9
13. 632
Note : See footnote to Table 2.
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T A B L E  Jt
Results of R e g r e s s i o n  with C r o s s - S e c t i o n  Data: Bangladesh -Urban
Income P r i c e  Standard 
Y e a r /  Constant Coef f i c ient  Coe f f i c ien t  E r r o r  of the 
Functional F o r m  [(%) ( & ) ( t  ) R e g r e s s i o n
1963^64 
a) Semilog 18,765 2, 932 8. 791
b) Inverse 32 .189 -92,  881 5. 866
1966-67 
a) Semilog 13. 508 4. 388
*
12. 349
b) Inverse 33. 58 -1 4 0 .7 5 1 9 .415
i 2 6 § =62
a) Semilog 22 ,538 1, 576* 8. 222
b ) I n v e r s e 30 ,314 - 66.6 9 4 7. 146
Pooled Data :
The 3 sam ples \
a) Semilog 20, 020 2. 976 - .  058** 10. 579
b ) In v e r se 34 .248 - 1 0 1 .8 8 2 069* 8 .4 4 7
Pooled  Data :
1966-67 & 1968-69 sample  
a) Semilog
s
1 3 ,9 6 3 * * * 3. 040 , 1 0 9 * * * 11 .559
b ) I n v e r s e 24. 491* - l l l f 894 . 221*** 9. 254
Note : See footnote to Table 2,
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T A B L E  - 5
Income and Price E la s t i c i ty  of  Demand fo r  F o o d g ra in  
Bangladesh -  Tota l ,  R ura l  and Urban
?ear /
Functional F o r m
T otal Rura l Urban
Income
E la st i c i ty
P r i c e
E la s t i c i ty
Income P r i c e  In com e  P r i c e
E la s t i c i ty  E la s t i c i ty  E la s t i c i ty  E last i
- c i t y
1963-64 




































- .  204 . 105
- . 2 1 4  . 1 1 3
Pooled data :
1966-67 & 1968-69 samples  
a) Semilog  , 352









- .  064 
- .  076
1. 360 
2.758
Note : A l l  e la s t ic i t ies  are calculated  at sam ple  a v e ra g e s .  In the c se of  poo led  
data the non-weighted average  of the sample  av era ges  was used.
As Tables  2 -4  show the est im ate  of  the in com e  c o e f f i c i e n t  in the inverse  
fu n c t io n  was in absolute value genera l ly  l o w e r  f o r  1963-64 than for  the other  
two years .  The only except ion  was the est imate  d er ived  f r o m  the urban data for  
1968-69. Est im ates  of the sam e co e f f i c i e n t  for  c o m b in e d  and rural  areas  w e re ,  
in absolute value,  higher  for  1968-69 than fo r  1966-67.
As for  the sem ilo^  spec i f i ca t ion ,  the constant  es t im ated  for  1963-64 was higher  
than for  the other two years  and the incom e  c o e f f i c i e n t  l o w e r ,  the only excep t ion  
again being urban 1968-69. The incom e c o e f f i c i e n t  es t im ate  der ived  f r o m  the 
combined data, is higher for  1966-67 than fo r  1968-69;  but fo r  rura l  data the 
opposite is true, although the f igures  a*e ouite c l o se .
In short,  the demand function es t im ated  for  1963-64 was f latter  than those 
estimated for  other  y e a rs .  This was true in all c a s e s  e x c e p t  urban 1968-69. 
However,  no such c le ar  pattern a r i s e s  f r o m  the c o m p a r i s o n  of the 1966-67 
and 1968-69 es t im ates .
The relative magnitude of the in com e  e la s t i c i t i e s ,  d e r ive d  f r o m  these 
est imates  and reported  in Table 5, s h o w s  a c o r r e s p o n d in g  pattern. The 
e last ic i ty  for  the combined  data was l o w e s t  in 1963-64; the h ighest  e la s t i c i ty  
estimate was obtained for  1966-67 or  1968-69, depending on whether the 
s em ilog  o r  the inverse  s p e c i f i ca t io n  is used. F o r  rura l  a r e a s ,  the 1963-64  f igure  
is again lower than those fo r  the other  two y e a r s ,  but the highest  e la s t i c i ty  
is now obtained fo r  1.968-69 with both s p e c i f i ca t io n s .  Using the data fo r  urban 
areas,  the 1968-69 e las t i c i ty  est imate  is low est .
-  16 -
One explanation is that peasants  whose standard of  l iving is c l o s e  to 
subsistence,  tend to adjust their  consumption  to their  product ion  of b a s i c  
food items.  The ir  r eac t ion  to changes in avai labi l i ty ,  o f ,  i n  m arket  
t e r m s ,  to p r i ce s ,  of  these products  will  th ere fo re  d i ffer  f r o m  that of  
people in other incom e  c,' t sses  c* i i / ir .g  in d i f ferent  condit ions.
This m ay  explain  the d i f ference  between  the es t im ates  obtained f r o m  rura l  
data for  1963-64 and for  the other  two yea rs .  It does not explain  the d i f f e r ­
ences  in the es t im ates  of  the demand function fo r  urban a r e a s .  One m ay  
there fore  have doubts about the ouahty  of the sam ple  data.
The equality of the coe f f i c ients  for  di f ferent  yea rs  m ay  be further  analyzed 
using the Chow-test ,  d e s c r ib e d  in sect ion  6. This involves  es t im at ion  of 
the demand function f r o m  pooled  data and computation of  F - s t a t i s t i c s  (9). 
R e g r e s s i o n  results  are reported  in Tables  ?.-4, e la s t i c i ty  e s t im ates  in 
Table 5, and the F -s ta t i s t i c s  in Table 6,
When data f r o m  the three sam ples  are pooled ,  a lm o s t  al l  c o e f f i c i e n t  
est imates  are Significantly d i fferent f r o m  ^ero.  As  Table  6 shows,  the 
equality of  the coe f f i c ient  es t im ates  f o r  the three s am ples  was r e je c t e d  
in all  cases  at the 9C% or  higher conf idence  leve ls ,  M o r e o v e r ,  the 
eouality hypotnesis  is re je c ted  at much higher  leve ls  fo r  the r u r a l  than 
for  the urban samples ,
-  17 -
When the 1963-64 sample  is d iscard ed ,  p r i ce  c oe f f i c ien ts  es timated  f r o m
14_/
the two remain ing sam ples  get the wrong s ign . But typ ica l ly  the equality  
of  coe f f i c ients ,  when c om bin ed  and r u ra l  data are used,  is r e je c t e d  at 
cons iderab ly  low er  leve ls  than both in the case  where  urban data a re  used 
and where rura l  data f r o m  the three sam ples  are  pooled .
The higher le v e l  of  conf idence  with which the equal i ty  of  c o e f f i c i e n ts  is 
r e je c te d  fo r  the three sam ple  yea rs  when r u r a l  data are  used,  is in the l ine 
of our hypothes is .  But the strong r e je c t i o n  of  the equal i ty  hypothes is  fo r  
est imates  f r o m  urban data, e s p e c ia l l y  when only the two last  s am ples  are  
pooled , is again unexpected.
8. Conclusions .
In this paper,  demand functions fo r  foodgra in  in Bangladesh  w e re  es t im ated  
using observat ions  f r o m  three di fferent sam p le s .  C h ow -tes ts  r e j e c t e d  the > 
hypothes is  of equality of  the coe f f i c ients  f o r  all  three s a m p le s .  One explanation 
is that subsistence  peasants adjust their f o o d g ra in  consum pt ion  rather 
c lose±y to their product ion.  H ow ever ,  this explains only part ia l ly  our 
results .
- 18 -
l ± /  This fact as wel l  as the strange pr ice  e la s t i c i t ie s  (see Table  5) are  
explained by the fact that in the case  cf  2 s a m p le s ,  there are  b a s i c a l l y  
only two observations  on p r i c e s .
-  19 -
T h e re fo re  the only definite conc lus ion  that can be drawn f r o m  this study is 
that the available sample data do not provide definite ev idence  about the 
coe f f i c ients  o f  the demand function f o r  f o o dg ra in  in Bangladesh,  and, 
consequently,  about the in com e e last ic i ty .  Demand functions es t im ated  
f r o m  individual sam ples  provide  only partial  in form ation  on these p a r a m e t e r s .  
M o r e o v e r ,  as the hypothesis  of equality  of  c oe f f i c ien ts  is r e j e c t e d ,  there 
is no r o o m  fo r  pooling data f r o m  d i f ferent  s a m p le s .







R E FE R E N C E S
A, , Supply and Demand of  S e lec ted  A g r i cu l tu ra l  Products  
In Pakistan,  1961 -75,  Lahore  : Oxford  Univers i ty  
P r e s s ,  1967.
>. , "T e s t s  of Equality  between sets  of  C oe f f i c ien ts  in 
Two Linear  R e g r e s s i o n s " ,  E c o n o m e t r i c a ,  28, I960, 
pp, 591-605 ,
M. , " T e s t s  of  Equali ty  between sets  o f  Coe f f i c ien ts  in 
Two Linear  R e g r e s s i o n s  : An E x p o s i t o r y  Note" ,  
E c o n o m e t r i c a ,  38, 1970, pp, 361-366 ,
The Demand fo r  F o o d  in Pakistan (1 9 6 5 -8 5 ), United 
Bank L im ited  R e s e a r c h  M on ograp h s ,  No. 1,
Karachi ,  1968.
, , E c o n o m ic s  of  F o o d  Consum ption  in Developing
Countries  ; A Case Study of  Pakis tan , Unpublished 
Ph. D. T h e s is ,  Stanford U nivers ity ,  1969.
" A Survey of the T h e o r y  of  Rat ion ing" ,
E c o n o m e t r i c a , 20 , 1952, pp. 521 -553.
T A B L E  A .  1
Monthly
Monthly Inco ne 
Groups (Rupees)
Per  Capita Consum 
Bangladesh'
1963-64
ption of  R ice  an i  Wheat by Hous 
1963-64,  1966-67, 1968-69 ( i n
1966-67
e h o l i  Incoaie Groups 
lbs .  )
1968-69
Rice Wheat T otal Rice Wheat Total Rice Wheat Total
All Grouos 27. 05 2. 53 29, 58 25. 93 2. 31 28. 25 23. 70 2. 43 26, 12
L e s s  than 50 21. 91 2. 67 24. 58 19. 23 3. 26 2 2 .4 9 22. 42 1*71 24, 13
50 - 99 24. 21 2 .82 27. 03 20. 78 2, 73 23. 51 20. 69 2. 43 23. 12
100 -  149 26. 74 2. 56 29. 30 24. 90 2. 44 27. 35 24. 85 2. 45 27. 30
150 -  199 28. 41 2. 31 30. 72 26. 63 2 . 00 28. 64 26. 70 2. 00 28. 70
200 -  249 29. 60 1. 97 31. 57 28 .45 1. 94 30. 38 27, 26 2, 25 29. 52
250 -  299 29. 38 2 .48 31. 86 29. 36 2. 17 31. 53 28. 28 2. 47 30. 75
300 -  399 30. 74 2 .45 33. 19 30. 08 2. 06 32. 14 27. 48 2. 59 30. 07
400 -  499 29. 67 2. 94 32. 61 31. 08 2. 04 33. 11 28. 28 3. 68 31. 96
500 -  749 33. 26 1.83 35. 08 28. 41 3.41 31 ,82
750 -  999 - S e e  be low - 31. 46 2. 52 33. 97 24. 89 3, 81 28. 70
1000 -1499 32. 13 4. 04 36. 17 24. 99 4. 48 2 9. 47
1500 -1999 18. 20 3. 85 22, 05 21. 60 4. 07 25, 67
2000 -  above 30. 07 1. 19 31. 22 27. 77 2. 06 29 .83
(1963-*64 f i g u r e s : )
500 -  699 29. 32 2. 93 32, 25
700 -  899 28. 87 3. 23 32. 10
900 -  above 31 .85 2. 64 3 4 .4 9
(1) Weighted average  (by sam ple  population) of  r u ra l  and urban data.
Source  : G overnm ent  of  Pakistan,  Centra l  Stat ist ical  O f f i ce ,  R e p o r t  of  the Q u a r te r ly  S urvey  of 
Current  E c o n o m i c  Condit ions  in Pakistan,  Household  Incom e and Expenditure (July 
1963-  June 1964, July 1966-June 1967, July 1968-June 1969).
TAB.LE_A._2
Monthly  per capita consum pt ion  o f  r i ce  and wheat  by  househo ld  in co m e  groups ,  
in rura l  areas  of Bangladesh,  1963-64,  1966-67 ,  1968-69  (in lbs .  )
Monthly Income 1963-64 1966-67 1968 -5?
Groups R ice The at T otal R ice Whe at Total R ice The at Tota l
All Groups 28, 74 1. 81 30. 55 26, 68 1. 53 28. 26 23, 84 1 .73 25. 57
L ess  than 50 22, 07 2. 30 24, 37 19. 40 2, 86 22. 26 22. 20 1. 71 23. 91
50 -  99 24. 66 2. 51 27. 17 20, 88 2 .47 23. 35 20. 59 2. 16 22. 75
100 -  149 27. 93 1.81 29. 74 25. 77 1 ,6 9 27 .46 25. 43 1. 93 27. 36
150 -  199 29. 93 1. 54 31. 47 27. 54 1. 23 28 .77 27. 79 1. 15 28s 94
200 -  249 31. 82 1. 17 32. 99 29. 81 1. 13 30. 94 28. 70 1.42 30. 12
250 -  299 31. 86 1. 56 33 .42 31. 27 0. 97 32. 24 29. 39 1 .63 31. 52
300 -  399 33. 74 1. 40 35. 14 32 .87 0. 78 33. 65 29. 56 1. 73 3 1 .2 9
400 -  499 32. 50 1. 58 34. 08 34. 54 0. 76 35. 30 33. 14 1, 95 35. 09 ,
500 -  749 35. 96 0. 31 36. 27 32. 79 1. 19 33. 98 cs
750 -  999 - See be lo w - 40. 38 0. 25 40. 63 32. 11 32. 11 r'
1000 -1499 39. 74 1. 56 41. 30 35. 85 3. 52 39. 37 '
1500 -1999 ------ ------ ------ -----
2000 -  over ----- ----- ----- - -
(1963-64 f ig u r e s )
500-699 34. 04 1.87 35. 91
7 00 -899 35. 73 0 .41 36. 14
900 -  o ve r 43. 75 0. 27 44. 02
Source  : see  Table  A, 1
TAELE_ A_._ 3
Monthly per capita consum ption  of r i c e  and wheat by  household  in com e  grou p s ,  
in urban areas  of  Bangladesh,  1963-64 ,  1966-67,  1968-69  (in lbs ,  )
Monthly Income __________1 963 -64___________   1 966-67_________   1 968-6  9
Groups Rice '//heat Total Rice Vheat T otal R ice / /heat T otal
All Groups 24. 56 4. 05 28 .61 23. 33 4 . 8 6 28. 19 23. 24 4. 67 27 .91
Less  than 50 21. 27 4. 11 25. 38 17, 11 8. 23 25. 34 23 .8 0 2, 06 30. 86
50 -  99 22c 61 3 .81 26. 42 20t 02 4. 69 24 .71 21. 80 50 04 26, 84
100 -  149 23e 90 4. 28 28, IS 21. 70 5. 23 26. 93 2 l t 22 4C 71 26c 93
150 -  199 24. 40 4„ 28 28e 68 23c 04 5. 06 28, 10 22c 89 4 .8 8 *1-1 t- : o t .
200 - 249 25, 20 3. 52 28. 72 23, 96 4. 59 28. 55 23, 35 4c 5 T < 70 8o
250 -  299 25c 06 4 e 07 29. 13 23. 99 5. 55 29. 54 24., 83 4.3< 2 9c 1?
300 -  399 26, 54 3 .8 9 30, 43 24, 91 4. 44 29. 35 23. 78 4. 14 27. 92
400 -  499 26, 41 4. 46 30, 87 25, 84 3. 97 29 .81 23. 74 5. 31 2 9 .05
500 -  749 28 .45 4, 33 32. 08 25. 36 4. 9t 30. 32
750 -  999 - See b e lo w  - 23. 64 4. 51 28. 15 23. 37 4. 61 27. 98
1000 -  1499 25. 05 6. 34 3 1 .3 9 2 2 .4 4 4 . 6 9 27. 13
1500 -  1999 18. 20 3. 85 22. 05 2 1 .6 0 4 .0 7 25 .67
2000 -  o v e r 30. 07 1. 19 31. 26 27. 77 2. 06 29 .83
(1963-64 f i g u r e s )
500 -  699 2 5. 24 3 .8 9 29* 13
700 -  899 25. 61 4. 55 30. 15
900 -  Over 26. 60 3. 68 30. 28
S ource  : see  T able  A , 1
Population and Monthly P e r  Capita Incom e of Sample Households  








House -  
holds
Sample 







R s .  )
Sample
H o u s e ­
holds
Sample 












Popula  - 
tion
Monthly 
In com e 
- per  
capita 
(Current 
R s .  )
A l l  Groups 4299 23868 30. 13 5977 31550 31. 68 6208 30159 2 8 .2 4
L ess  than 50 276 674 15 .80 142 339 17. 26 88 157 2 2 .7 3
50 -  99 1208 4992 18. 64 1876 7270 19. 93 1615 5513 23c 63
100 -  149 1150 6035 23. 39 1565 7407 2 5 .8 4 1793 7762 29. 20 ,
150 -  199 656 3961 2 8 .76 944 5398 30. 00 1207 6333 3 1 .1 4  tsj
200 -  249 371 2515 32. 73 553 3678 33. 06 659 4014 3 6 .1 4  *
250 -  299 213 1649 35. 21 332 2401 37. 43 343 2307 40o 24
300 - 399 177 1532 39. 52 288 2332 41. 97 277 2135 43 .  95
400 -  499 105 989 4 7 .2 9 117 1070 4 7 .8 9 98 776 56. 16
500 - 749 102 989 60. 65 76 692 68 . 6 9
750 -  999 26 289 77. 29 26 236 93 .87
1000 -  1499 -  See b e lo w - 26 305 98. 00 18 184 126.45
1500 -  1999 4 46 142.33 5 30 285 .50
2000 - above 2 26 268.61 3 .20 337 . 8 8
(1963-64  f ig u r e s )
500 -  699 76 775 56* 24
700 -  899 34 358 74. 93
900 -  above 33 388 108 .49
(1) Weighted av era ge  (by sam ple  populat ion)  o f  r u r a l  and urban data.
S ou rce :  See footnote  to T able  A ,  1
TABLE__A,  5
Population  and Monthly  P e r  Capita in co m e  of Sample  Households  by  Monthly  Household  Incom e Group?  :

















R s .  )
1966 -
Sample 


















Popuia  - 
t icn
Monthh 
In com e  
P e r  
Cap i a  
(C urrer  
R s .  )
A l l  G:roups 2952 16134 27, 13 4689 24521 28. 84 4823 23013 30c 80
He s s than 50 216 536 15. 59 131 314 17. 21 84 152 2 2 .6 2
50 99 911 3033 18. 37 1642 6404 19. 62 1447 5002 22* 90
100 - 149 7 94 4208 23, 19 12; 5 5332 2 5 .42 . 1439 6349 27c 66
15C - 199 466 3 P. 4 ° 28. 62 730 4307 29. 10 914 4901 31. 93
200 - 249 247 1661 33. 21 415 2322 32. 61 470 2922 3 5 .6 2
250 - 299 133 1047 34„ 61 239 1769 36. 64 230 1582 39* 35
300 - 399 95 836 37. 00 176 1514 39. 65 168 1368 410 73
400 -  499 45 525 38. 85 6o 644 44. 02 41 377 48 .5 7
500 - 749 57 633 54. 25 23 284 4 9 .2 5
750 -  999 10 135 61. 59 4 41 8 2 .2 3
1000 - 1499 - See b e lo w - 9 147 72. 27 3 35 106.83
1500 -  1999 - _
2000 -  above - - - - - -
(1963 -64 f igure  s )
500 - 699 29 357 O' • O' 00
700 - 899 8 114 58. 90
900 - above 8 118 100.17
S o u rce :  See footnote  to Table  A . 1
T A B  L E  A .  6
Population  and Monthly P e r  Capita Income of  Sample Households  by Monthly  Household  Income





























cap i ta  
(Current 
Rs .  )
1968-
Sa mple 











R s . )
All  Groups 1347 7734 36. 38 1288 7029 41. 55 1385 7146 4 5 .81
L ess  than. 50 60 138 16. 60 11 25 17. 87 4 5 27. 50
50 -  99 2 97 1159 19.52 234 866 22. 21 168 511 27 .41
ICO - 149 356 1827 23. 86 350 1575 27. 38 354 1413 30. 70
150 - 199 190 111? 29, 12 214 .1091 33. 56 293 1462 34, 86
230 - 249 124 854 31. 97 i 78 856 34. 5b 139 1092 3 7 .5 9
2.50 - 299 80 602 36. 25 93 632 39. 65 113 725 42. 17
300 -  399 82 646 42. 98 112 818 46. 26 109 767 47. 91
400 -  499 60 464 5 6 .7 2 52 426 53. 74 57 399 63. 33
500 - 749 45 356 72. 02 53 408 77. 30
750 -  999 16 154 91. 05 22 195 9 6 .32
1000 -  1499 17 158 121. 95 15 1 49 118. 18
1500 - 1999 4 46 142. 33 5 30 285. 50
2000 - above 2 26 269. 61 3 20 337. 88
(1963-64  f i g u r e s )
500 -  699 47 418 64. 38
700 - 899 26 244 82 .41
900 -  above 25 27 0 112. 12
Source  : See footnote to Table A.  1
o-»
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TA B L E  B.  2
Incom e E la s t i c i t y  of  Demand for  F ood g ra in s  (Rice and Wheat 
b y  Monthly Income Group : Bangladesh,  Tota l  R ura l  and Urban, 1963-64.













50 . 26 . 4 9 * 42 .6 7 . 12 .2 5
50 - 99 . 2 4 . 37 . 3 8 . 5 1 .1 1 . 21
100 •• 149 . 28 . 28 .3 5 . 37 . 10 . 16
150 - 199 .2 1 . 21 .3 3 . 28 . 10 . 13
200 - 249 . 20 . 18 .3 1 .2 3 . 10 . 12
250 - 299 « 20 . 17 .31 . 22 . 10 . 10
300 - 399 . 19 . 14 . 2 9 . 19 . 10 . 0 8
400 - 499 . 20 . 12 . 30 . 19 . 10 . 06
500 - 699 . 20 . 10 . 2 9 . 15 . 10 . 06
700 - 899 . 20 . 08 . 2 9 . 12 . 10 . 0 4
900 + . 19 . 05 . 23 . 06 . 10 . 0 3
A l l  groups . 21 . 22 . 3 4 . 3 1 . 10 . 10
Note : E = 
1 Income e la s t i c i ty  o f  demand fo r  foodgra ins  
f r o m  the r e g r e s s i o n  equation
, obtained
c == c{ + a1 In y
^2 = n^corne e la s t ic i ty  of dem and for  g o o d g ra in s ,  obtained
f r o m  the r e g r e s s io n  equation
y
T A B L E  B. 2
Income E la s t i c i ty  of  Demand fo r  F ood g ra ins  (Rice and Wheat) 
by  Monthly  Incom e Group : Bangladesh,  Total  R u ra l  and Urban, 1966-67
Monthly T otal Rural Urban
Income
Group
E i E 2 E1 E 2 E1 E 2
50 . 4 6 . 82 . 6 3 . 97 . 17 . 4 1
50 -  99 . 44 . 6 8 . 6 0 .8 1 . 18 . 3 4
100 -  149 ♦ 38 . 4 5 .5 1 . 5 3 . 16 . 2 5
150 -  199 . 36 . 3 7 . 4 9 . 4 4 .  16 . 20
200 -  249 . 3 4 . 32 . 4 6 .3 7 . 15 . 19
250 -  299 . 3 3 . 2 7 . 4 4 .3 1 . 15 . 16
300 -  399 . 32 . 24 . 4 2 . 28 . 15 . 14
400 -  499 . 32 . 20 . 4 0 . 2 4 . 15 . 12
500 - 749 . 30 . 15 . 3 9 . 19 . 13 . 08
750 -  999 . 31 . 12 .3 5 . 15 . 16 . 0 7
1000 - 1499 . 29 . 09 . 3 4 . 12 . 14 . 0 5
1500 - 1999 . 4 7 . 10 - - . 20 . 06
2 000 + . 33 . 04 - - . 14 . 02
A l l  Groups .3 7 . 36 . 5 0 .4 6 . 16 . 16
Note: E l ~ Incom e e la s t i c i t y  o f  demand fo r  f o o d g r a in s ,  obtained 
f r o m  the r e g r e s s i o n  equation
/ / &= a  + p
i • i In y
= Incom e e la s t ic i ty  o f dem and fo r  fo o d g r a in s ,  obtained
f r o m  the r e g r e s s io n  equation
T A B L E  B. 3
Incom e E la s t i c i t y  o f  Demand f o r  F o o d g ra in s  (Rice (Wheat) 
by  Monthly Income Group:  Bangladesh,  Total  Rura l  and Urban, 1968-69.
Monthly T otal R ura l  Urban
Incom e
Group
E 1 E z E 1 E 2 E 1 E 2
50 . 35 . 65 „ 64 . 86 . 05 . 11
50 - 99 * 37 . 65 . 6 7 . 90 . 06 .  13
100 - 149 . 3 1 .4 5 .5 6 . 6 2 . 06 . 11
150 - 199 . 29 . 4 0 . 5 3 . 5 1 . 06 . 10
200 - 249 . 29 o 33 .5 1 . 44 . 06 . 0 9
250 - 299 ,2 8 o 29 r. 49 . 38 . 0 5 . 08
300 - 399 ,2 8 o 27 . 4 9 . 36 , 06 . 0 7
400 - 499 . 26 . 20 . 4 4 . 27 . 0 5 .0 5
500 - 749 , 27 . 16 .4 5 . 28 . 05 . 0 4
750 - 999 0 29 . 13 .4 8 . 18 .  06 . 03
1000 - 1499 . 29 . 10 , 39 . 11 . 06 . 0 3
1500 - 1999 . 33 . 05 - - . 06 .0 1
1000 - + * 28 , 04 - - . 05 .0 1
Al l  Groups * 32 . 4 0 ' » 60 . 5 9 . 06 . 0 7
Note : E i = Income e la s t i c i ty of demand for  f o o d g r a in s ,  obtained
f r o m  the r e g r e s s i o n  equation p
c = + K  In y
E^ = Incom e e la s t ic i ty  of dem and fo r  fo o d g ra in s ,  obtained
f r o m  the r e g r e s s i o n  equation  r,
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